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ABSTRACT
A UTILITY-VALUE INTERVENTION: WILL IT HELP HISPANIC PARENTS TO
MOTIVATE THEIR ADOLESCENTS IN MATHEMATICS?
Margaret Molenda-Lesniak, M.S.Ed.
Department of Leadership, Educational Psychology and Foundations
Northern Illinois University, 2017
Lee Shumow, Director
Academic motivation declines during middle- and high-school years and its
diminishing effects are especially evident in science, technology, engineering, and
mathematics (STEM) subjects. The goal of this study was to examine a possible cause-effect
relationship between a utility-value intervention and mathematics motivation of middleschool Hispanic students. Through experimental manipulation, the researcher assisted parents
in conveying the importance of mathematics to their adolescents to influence students’
mathematics motivation. The four-month long intervention consisted of a brochure that was
mailed to parents, a website, and biweekly Facebook posts, all emphasizing the usefulness
and importance of mathematics courses. Data were collected using pre- and post-intervention
questionnaires. Split-plot ANOVA model was used to test for differences between the two
treatment groups. The researcher hypothesized that this relatively simple intervention would
result in students’ increased mathematics motivation and performance.
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CHAPTER 1
INTRODUCTION
The purpose of this study was to examine the impact of an experimental intervention
intended to increase Hispanic parents’ interactions with their adolescents and ultimately
influence the adolescents’ perceived value of mathematics. The experimental test of a utilityvalue intervention aimed at providing Hispanic parents with resources to enhance their eighthgrade adolescents’ motivation for mathematics. During the course of the study, the
adolescents’ perceptions of utility value, cost value, and intrinsic value were measured, as
well as their mathematics performance.
Problem Statement
As an educator, the researcher encountered, far too frequently, a dilemma of decreased
motivation and a lack of perceived value of mathematics in my daily interactions with middleschool adolescents. Having worked in a school district that has been serving the needs of a
large Hispanic student population, the researcher has developed the desire to seek ways of
changing my students’ value perceptions of mathematics and increasing their motivation for
the subject. Knowing that the Hispanic culture has been characterized by a high level of
perceived family support (Sabogal, Marin, Otero-Sabogal, Marin, & Perez-Stable, 1987), the

2
researcher looked into family-mediated interventions to influence my students’ motivation to
learn mathematics.
Studies have documented that “most adolescents perceive little or no value in what
they’re expected to learn in school” (Shumow & Schmidt, 2014a, p. 62). Additionally,
research has shown that academic motivation tends to decline during middle- and high-school
years (Shumow & Schmidt, 2014b). This declining motivation is especially evident in
science, technology, engineering, and mathematics (STEM) subjects (Perez, Cromley, &
Kaplan, 2013). When students reach eighth grade, their beliefs about importance of
mathematics are often diminishing (Shechter, Durik, Miyamoto, & Harackiewicz, 2011). As
the middle-school education frequently sets up a student’s trajectory of high school STEM
courses, it appears critical for middle school teachers to influence students’ motivation for
STEM fields (Andersen & Ward, 2013). Furthermore, well-documented underrepresentation
of minorities in STEM disciplines urges educators to address the issue of declining motivation
among middle-school minorities (Andersen & Ward, 2013).
The expectancy-value theory, a long-standing construct of achievement motivation,
posits that a person’s expectancies for success and perceptions of task value influence the
person’s engagement in a challenging task (Harackiewicz, Rozek, Hulleman & Hyde, 2012).
Research has shown that “individuals’ expectancies for success and valuing of mathematics
predict their performance in mathematics and their choices of whether to continue studying
math” (Wigfield, Tonks, & Eccles, 2004, p. 169). As values directly influence academic
motivation, an effective way of enhancing students’ motivation to learn mathematics is
through fostering value for the subject (Shumow & Schmidt, 2014a).
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According to the expectancy-value model of achievement-related choices, subjective
task value (STV) plays a role in a personal assessment of the value that an individual assigns
to a task (Eccles et al., 1983). STV consists of four major components: attainment value,
intrinsic value, utility value, and cost value (Wigfield et al., 2004). According to some
researchers, out of the four components of STV, utility value appears to be most amendable.
Helping students appreciate the utility value of science courses might be especially effective
in fostering academic motivation and engagement in science-related subjects (Shumow &
Schmidt, 2014a).
A number of research studies have implemented a utility-value intervention in order to
ameliorate adolescents’ academic motivation and achievement in STEM disciplines such as
science and mathematics. Research has shown that adolescents’ perceptions of value,
especially of utility value, correlate with a wide range of positive motivational outcomes such
as enhanced academic performance, engagement, persistence, and interest in STEM subjects
(Andersen & Ward, 2013; Harackiewicz et al., 2012; Hulleman, Godes, Hendricks, &
Harackiewicz, 2010; Hulleman & Harackiewicz, 2009a; Shechter et al., 2011); however,
some cultural differences of academic motivation and behavior have emerged during utilityvalue interventions (Andersen & Ward, 2013; Shechter et al., 2011).
As empirical research findings suggest that utility value may be a powerful tool to
promote academic motivation in mathematics, most of the correlational outcomes have been
derived from predominantly non-Hispanic White samples (Shechter et al., 2011; Wigfield et
al., 2004). Very few studies have addressed the impact of utility-value interventions on
mathematics motivation for learners with a Hispanic cultural background. As one example of
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the limited research, Andersen and Ward (2013) found that STEM utility value was a
significant predictor of persistence for ninth-grade Hispanic students who were categorized as
having high ability in mathematics or science. Also, research studies by Shechter et al. (2011)
established cultural differences between East Asian learners and Western learners on
mathematics interest when utility-value interventions were implemented.
This study implemented a utility-value intervention that intended to enhance middle
school Hispanic students’ performance and motivation in mathematics. The students’ parents
served as an essential mediator in encouraging their adolescents to discover relevance of what
they were learning, thus influencing the adolescents’ perceived utility value of mathematics.
Harackiewicz and colleagues’ (2012) experimental test of a utility-value intervention served
as an inspiration and foundation for this study.
As American schools become more culturally diverse, it is paramount to seek ways to
help educators enhance their students’ academic motivation. Helping students perceive
usefulness and relevance of STEM subjects has become an urgent matter. Both educators and
parents may become agents who can bring about a change to the unwanted phenomenon of
decaying interest for STEM disciplines among adolescents.
Research Questions
The purpose of this study was to examine the effect of an experimental utility-value
intervention, which was designed to assist Hispanic parents in motivating their middle-school
adolescents in mathematics. Specifically, the analysis focused on examining changes in the
adolescents’ perceived utility value, intrinsic value, and cost value of mathematics, as well as
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their learning outcomes in the subject. This study also assessed the occurrence and frequency
of parent-adolescent conversations as they related to the utility value of mathematics. The
existing literature has shown that utility value appears to be the most amendable task value
when used in classroom interventions. Correlational research has identified utility value as an
important antecedent of interest and performance in an academic setting and demonstrated
that utility-value interventions frequently increased students’ perceptions of utility value
(Hulleman et al., 2010). In addition, previous research has demonstrated that parents could
play an important role in enhancing their adolescents’ motivation for mathematics
(Harackiewicz et al., 2012). As this study examined the effects of a utility-value intervention
on middle-school adolescents’ motivation for mathematics, the following questions guided
my research:
1. Will students who participate in the utility-value intervention report more
conversations with their parents about the value of mathematics than students in the
control group? 1a) To what extent will parents who participate in the utility-value
intervention utilize the brochure, website, and Facebook posts in their interactions
with adolescents about the value of mathematics?
2. Compared to a control group, will parent participation in the value intervention
increase students’ perceptions of motivation in mathematics? 2a) Will students of
parents in the experimental intervention report increased utility value of mathematics
than students whose parents are assigned to the control group?
2b) Will students of parents in the experimental intervention report increased intrinsic
value of mathematics as compared to students whose parents are assigned to the
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control group? 2c) Will students of parents in the experimental intervention report
lower perceived cost value of mathematics than students whose parents are assigned to
the control group?
3. Will the utility-value intervention influence the students’ learning outcomes
(mathematics grades) compared to the control group?
Operational Definitions
The operational definitions used in this study are as follows:
Students’ perceived utility value of mathematics: When students perceive utility value
for mathematics, they believe that the subject is useful in meeting their short- or long-term
goals. They understand the relevance and purposefulness of the subject beyond their own
self-interests (Shumow & Schmidt, 2014a). In the context of this study, students’ perceived
utility value of mathematics was measured with four items on a Likert-type response scale
(scale from 1, strongly disagree, to 7, strongly agree) derived from self-reported survey items
for utility value (Hulleman & Harackiewicz, 2009b) and the Wisconsin Study of Families &
Work Teen Questionnaire (Essex & Hyde, 2015a). Students’ perceptions of utility value were
assessed at two points during this study: before the intervention (pre-intervention perceived
utility value of mathematics) and after the completion of the experimental test (postintervention perceived utility value of mathematics).
Students’ perceived intrinsic value of mathematics: Intrinsic value of mathematics
refers to the enjoyment that a student experiences from learning mathematics (Wigfield et al.,
2004). Students’ interest for the subject may also contribute to valuing learning mathematics
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for its intrinsic value (Shumow & Schmidt, 2014b). In the context of this study, students’
perceived intrinsic value of mathematics was measured with four items on a Likert-type
response scale (scale from 1, strongly disagree, to 7, strongly agree) adapted from an initial
interest questionnaire (Harackiewicz, Durik, Barron, Linnenbrink-Garcia, & Tauer, 2008).
Students’ perceptions of intrinsic value were assessed at two points during this study: before
the intervention (pre-intervention perceived intrinsic value of mathematics) and after the
completion of the experimental test (post-intervention perceived intrinsic value of
mathematics).
Students’ perceived cost value of mathematics: Perceived cost value is defined by
what a student needs to sacrifice in order to complete a mathematics task and the anticipated
effort the student needs to put into completion of a mathematics task (Eccles, 2005). In the
context of this study, students’ perceived cost value of mathematics was measured with four
items on a Likert-type response scale (scale from 1, strongly disagree, to 7, strongly agree)
adapted from Flake, Barron, Hulleman, McCoach and Welsh’s (2015) cost scale. Students’
perceptions of cost value were assessed at two points during this study: before the
intervention (pre-intervention perceived cost value of mathematics) and after the completion
of the experimental test (post-intervention perceived cost value of mathematics).
Student mathematics achievement: Refers to the learning outcomes (mathematics
grades) a student achieved at the completion of the second school semester. In the context of
the study, students’ mathematics achievement was measured as a difference between students’
second semester mathematics grade and first semester mathematics grade. Students’ grades
were obtained from the school grade report database.
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Parent-adolescent conversations: In this study, the term refers to all verbal
communications such as discussions, conversations, and talks between parents and their
adolescents about the value and importance of mathematics as initiated by the utility-value
intervention. The “parent” component of this term refers to a biological parent, foster parent,
adoptive parent, or a guardian of an adolescent. In the context of this study, parent-adolescent
conversations were measured with Likert-type self-report scales (scale from 1, strongly
disagree, to 7, strongly agree; or scale form 1, not al all, to 7, a lot). A Conversations With
Parents scale, consisting of four items, was administered to the student participants and a
Conversations With Adolescents questionnaire, consisting of 12 items, was administered to
the parents in the experimental group at the end of the intervention. Both self-report measures
were adapted from the self-report student survey and parents’ questionnaire used in
Harackiewicz et al.’s (2012) utility-value intervention (Essex & Hyde, 2015a, 2015b). The
parent questionnaire evaluated the extent to which parents used the brochure, the website, and
the Facebook posts in interactions with their child, while the student survey measured the
overall frequency of parent-adolescent conversations relating to the value of mathematics.
Student mathematics motivation: This refers to students’ drive to pursue, work
toward, and accomplish mathematics tasks (Shumow & Schmidt, 2014b). In this study,
mathematics motivation was also expressed through the levels of students’ perceived utility
value, cost value, and intrinsic value for mathematics. In the context of this study, students’
mathematics motivation was measured with 12 items on a Likert-type response Mathematics
Value Scale (scale from 1, strongly disagree, to 7, strongly agree). The scale consists of all
the items that were used in this study to assess students’ perceived utility value, intrinsic value
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and cost value. Students’ mathematics motivation was measured before the onset of the
intervention and after the completion of the intervention.
Overview of Method
The sample of this study consisted of seventh- and eighth-grade Hispanic students and
their parents. The students attended a middle school in a large school district located in
northern Illinois. As the study sought to measure the effects of the utility-value intervention
on student motivation and academic achievement in mathematics, the experimental design
incorporated two waves of assessments. The pre-intervention measures consisted of
retrieving the student participants’ pre-intervention mathematics grades from the school report
card database and administrating a 13-item Mathematics Value Scale (MVS) in order to
measure students’ mathematics motivation and perceived value of mathematics. The scale
assessed students’ perceived utility value, intrinsic value, and cost value for mathematics, as
well as the overall mathematics motivation. Additionally, the students completed a survey,
which provided the researcher with demographic information about the participants.
At the completion of the four-month-long intervention, the student participants
completed the 13-item MVS to measure difference scores in students’ mathematics
motivation and each type of perceived value of mathematics. Additionally, the students’
second semester mathematics grades were recorded at the completion of the school year in
order to assess net scores in student mathematics grades. Last, the students and their parents
completed the Conversations with Parents scale and the Conversations with Adolescents
questionnaire respectively in order to evaluate the extent to which parents used the brochure,
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the website, and the Facebook posts in their interactions and conversations about the utility
value of mathematics with their child. Results from the surveys aimed to provide an
evaluation of the effectiveness of the experimental test on the student participants’
mathematics motivation and learning outcomes in mathematics.

CHAPTER 2
LITERATURE REVIEW
I personally see that students are less motivated in math classrooms in general,
especially with the implementation of the Common Core State Standards. Because the
rigor is set to a higher level, the motivation for students, I see, tends to be lower
because, honestly, the math is sometimes just too hard for students. (Lauren Sommers,
middle school mathematics teacher, personal communication, November 9, 2016)
I have been teaching math for 21 years, and my biggest challenge is getting students to
do their homework. Even though I know that doing /not doing their homework is a
“behavior” vs. what they have “mastered” or learned. It is this apathy of doing their
work that is getting worse over the years. I try my best to give them class time to
work so I can help them, but then they think it is “free time.” This urgency to get
things done is just not there. Many of my students know that math is important, but
HOW important it is for them in their future, I believe, is where this apathy might be a
part of. These 13-14-year-olds have no idea of what they want to do with their lives or
what life as an adult looks like, which doesn’t allow them to see the math connection.
(Jennifer Trenda, 8th grade mathematics teacher, personal communication, November
7, 2016)
Understanding the Need for Educational Intervention
The researcher has experienced and shared a teacher’s concern, echoing from
numerous secondary-level classrooms across many school districts, of declining academic
motivation and a lack of perceived value of mathematics among young adolescents. Research
findings mirror the educational dilemma as multiple studies have documented that “most
adolescents perceive little or no value in what they’re expected to learn in school” (Shumow
& Schmidt, 2014a, p. 62). In addition, research studies have demonstrated that academic
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motivation tends to decline during middle- and high-school years (Shumow & Schmidt,
2014b), and its declining trajectory is especially evident in science, technology, engineering,
and mathematics (STEM) courses (Perez et al., 2013). When students reach eighth grade, their
beliefs about importance of mathematics are frequently already diminishing (Shechter et al.,
2011). Frenzel, Goetz, Pekrun, and Watt (2010) reconfirmed previous longitudinal findings
by showing that developmental trajectories of mathematics interest in adolescence decline
considerably between grades 5 and 7. As the perception of mathematics importance continues
to decline throughout the high-school years, fewer and fewer students choose to enter the
academic fields of mathematics and science (Shechter el al., 2011).
The National Science Board (2010) has been long concerned with our nation’s critical
need for producing scientifically and technologically literate society. As the United States has
become increasingly dependent on seeking STEM experts from other countries, it has been
widely recognized that educators must motivate and develop future STEM innovators and
professionals in American schools. The academic fields of math and science are crucial to
innovation and future of today’s world (Shechter et al., 2011). Today, the need for
mathematical knowledge, skills, and ability is rapidly increasing in many professions (Chiu &
Klassen, 2010). The National Council of Teachers of Mathematics (2000) reports that having
mathematical skills creates more advantages and opportunities to new career-seekers.
Moreover, it has been recognized that “being successful in many disciplines in middle school
requires mathematical knowledge and ability” (Yurt, 2015, p. 288). As the middle-school
education often sets up a student’s trajectory of high-school STEM courses, which further
influences access to postsecondary and occupational opportunities, it appears critical for
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middle-school teachers to influence students’ motivation for STEM fields (Andersen & Ward,
2013; Reynolds, 1991).
Well-documented underrepresentation of minorities in STEM disciplines urges
educators to address the issue of declining mathematics and science motivation among
middle-school students from minority groups (Andersen & Ward, 2013). The acute
underrepresentation of minorities in the fields of sciences and engineering serves as evidence
“of a large amount of underdeveloped talent in these populations” (Andersen & Ward, 2013,
p. 2). The National Action Council For Minorities In Engineering (2014) reports that in 2012,
Latinos were underrepresented by more than 50% in undergraduate engineering programs
compared to their representation in the 18-to-24-year-old U.S population. Fewer Hispanic
students complete “advanced coursework in mathematics and science compared to their Asian
and White peers” (Andersen & Ward, 2013, p. 3). While the ethnic diversity of students is
rising in the United States, educators are tasked with the responsibility to increase the
numbers of underrepresented minority students on STEM course trajectories by motivating
them to pursue education and careers in STEM fields.
Researchers and educators recognize that students who value what they are learning
display greater motivation and engagement on academic tasks (Shumow & Schmidt, 2014a).
Although teachers acknowledge the need to influence their students’ academic motivation,
they struggle to promote engagement and motivation in daily learning (Shumow & Schmidt,
2014a). It has become an imperative and urgent matter to provide educators with reliable
tools that would help them effectively promote the missing motivational component in the
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learning experiences of their ethnically diverse student population. Simple and cost-effective
educational interventions may serve as such reliable tools in academic settings.
Conceptualizing Academic Motivation
The theoretical foundation of achievement motivation is found in Eccles’ expectancyvalue theory (Eccles, 2009; Eccles et al., 1983; Wigfield, 1994). As a long-standing construct
of motivation, the expectancy-value theory posits that a person’s expectancies for success and
perceptions of task value influence the person’s engagement in a challenging task (Eccles et
al., 1983; Harackiewicz et al., 2012; Wigfield & Eccles, 2000). The proposed expectancyvalue model of motivated behavioral choice was originally developed to study adolescents’
performance and choice in the mathematics achievement domain and describes expectancy
and value as two fundamental factors controlling and guiding individuals’ behaviors (Eccles,
2009; Eccles et al, 1983; Wigfield, 1994). The model proposes four major components of
subjective task values (STV): attainment value, intrinsic value, utility value, and cost value.
Within the expectancy-value model, attainment value relates to “the importance of doing well
on a task in terms of one’s self-schema and personal core values” (Eccles & Wigfield, 1995,
p. 215); intrinsic value refers to the enjoyment that an individual experiences from performing
an activity; utility value pertains to the usefulness of the task as it relates to future goals; and
cost value has been defined as what an individual has to give up to complete a task, as well as
the presumed effort needed for task completion (Flake et al., 2015; Wigfield & Eccles, 2000).
STVs play a role in personal assessment of the value that an individual assigns to a task or a
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subject (Eccles et al., 1983). For example, while being successful in mathematics is valuable
for some adolescents, other adolescents may not perceive mathematics success to be of value.
Research findings consistently demonstrate that students’ perceived values have direct
effects on their academic performance, persistence, engagement, and choice of tasks
(Shechter et al., 2011; Wigfield & Eccles, 2000). Additionally, studies of general value
constructs demonstrate that as adolescents move through the high-school years, they tend to
value mathematics less and often communicate their decaying perceptions of the usefulness
and importance of mathematics (Eccles et al., 1983; Wigfield & Eccles, 2000). Those
negative changes of declining utility-value perceptions in mathematics are pervasive and also
affect struggling, average, and high-performing student populations.
Extensive empirical research, which tested the EVM in real-world settings has shown
that “individuals’ expectancies for success and valuing of mathematics predict their
performance in mathematics and their choices of whether to continue studying math”
(Wigfield et al., 2004, p. 169). As values directly influence academic motivation, an effective
way of enhancing students’ motivation to learn mathematics is through fostering value for the
subject (Shumow & Schmidt, 2014b). According to some researchers, out of the four STV
components, utility value appears to be most amendable. Helping students appreciate the
utility value of STEM courses might be especially effective in fostering academic motivation
and engagement in those subjects (Shumow & Schmidt, 2014a; Hulleman et al., 2010). The
need for further research to test the values construct of Eccles and colleagues’ model crossculturally has been recognized and recommended (Wigfield et al., 2004). This study intended
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to test the task value component of the expectancy-value model by implementing a utilityvalue intervention to influence Hispanic adolescents’ mathematics motivation.
Premises of Utility-Value Interventions
A number of research studies have implemented a utility-value intervention in order to
ameliorate adolescents’ academic motivation and achievement in STEM disciplines such as
science and mathematics. Research has shown that adolescents’ perceptions of value,
especially of utility value, correlate with a wide range of positive motivational outcomes such
as enhanced academic performance, engagement, persistence, and interest in STEM subjects
(Andersen & Ward, 2013; Harackiewicz et al., 2012; Hulleman et al., 2010; Hulleman &
Harackiewicz, 2009a; Shechter et al., 2011).
Parental Influences
In the light of the expectancy-value model, parents are perceived as socializers who
influence a child’s perceptions of different tasks and the subjective value a child assigns to
various achievement-related options (Eccles, 2009). Shumow and Schmidt (2014b) found that
the level of parental involvement at home “predicted how much students valued what they did
during science class” (p. 19). Other studies have demonstrated that parents can play an
important role in promoting students’ academic motivation. In field experimental testing,
Harackiewicz and colleagues (2012) found that utility-value intervention influenced many
mothers’ perceptions of the utility value of STEM courses, promoted parent-adolescent
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conversations about the value of STEM courses, and ultimately increased the number of
STEM courses adolescents enrolled in during the high school years.
In a meta-analytic assessment of 50 studies, Hill and Tyson (2009) showed that
parental involvement during middle school is positively associated with achievement.
Specifically, “parental involvement that creates an understanding about the purposes, goals,
and meaning of academic performance” was found as one type of parental involvement to
have the strongest positive relation with achievement (p. 758). Additionally, a study of 444
seventh graders investigated how parents’ values, beliefs, and behaviors influence
adolescents’ occupational aspirations and demonstrated that parents can play a significant role
in developing adolescents’ achievement-related values and occupational aspirations (Jodl,
Michael, Malanchuk, Eccles, & Sameroff, 2001).
Despite the fact that Hispanic adolescents are a large and growing group of students,
none of the above studies focused on examining the involvement and influences of Hispanic
parents on their children’s academic achievement and motivation. This study intended to
address the deficiency in the body of empirical research by implementing a utility-value
intervention to help Hispanic parents influence their adolescents’ mathematics motivation.
Given parents’ influence on students’ valuing of STEM courses, academic motivation,
and achievement, teachers can encourage and support parents in fostering their children’s
mathematics motivation. An example of existing inequalities of parental resources available
to children is a study of mathematics homework practices between mothers and their fifth
grade children. In this study, the researchers examined mother-child’s interactions while
working on challenging mathematics problems (Hyde, Else-Quest, Alibali, Knuth, &
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Romberg, 2006). The scholars found that mothers can serve as a valuable resource for
fostering their children’s learning and improving their mathematics performance; however,
only mothers with higher mathematics self-confidence and more mathematics skills
performed better in conveying mathematical content. These findings suggest that “children
face inequalities in the parent resources available to them for math learning” (p. 147) and that
future studies should help identify effective school-family partnership programs or
interventions to help parents support and motivate their adolescents during their schooling
years. The intended purpose of this study is to test the impact of an intervention that provides
Hispanic parents of middle-school students with information about the value of mathematics.
Academic interventions, seeking parental involvement, may be particularly effective with
Hispanic student populations as Hispanic culture values and emphasizes high family support,
mutual help, and interdependence of family members (Sabogal et al., 1987). Furthermore,
despite the changes imposed by acculturation, Hispanic families retain strong familial values,
such as the value of perceived family support.
Academic Motivation
Empirical research findings suggest that utility value may serve as a powerful tool to
promote academic motivation in mathematics; however, most of the correlational outcomes
have been derived from predominantly non-Hispanic White samples (Shechter et al., 2011;
Wigfield et al., 2004). According to the research findings, “perceiving a task as instrumental
for reaching important goals influences motivation, persistence, and performance” (Shechter
et al., 2011, p. 304). For example, Lens and Decruyenaere (1991) investigated adolescents’
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characteristics as they relate to motivation and de-motivation during secondary school years.
The results of the study showed that adolescents’ motivation to do well in school was
dependent on their perceptions of the instrumentality of their schoolwork for their future life.
In an experimental study, Harackiewicz and colleagues (2012) demonstrated that their utilityvalue intervention mediated through parental involvement increased STEM motivation in a
high-school student population.
Very few studies have addressed the impact of utility-value interventions on
mathematics motivation for learners with Hispanic cultural background. As one example of
the limited research, Andersen and Ward (2013) found that STEM utility value was a
significant predictor of persistence for many ninth-grade Hispanic students who were
categorized as having high ability in mathematics or science. Research studies by Shechter et
al. (2011) implemented an external manipulation of utility value and examined its effects on
college students in order to establish cultural differences between East Asian learners and
Westerners on mathematics interest, achievement behavior, and motivation. The researchers
found that many East Asian participants gained most motivational benefits from a distal
utility-value manipulation, while many Westerners benefited the most from a proximal utilityvalue intervention. These findings illustrate that the effects of experimental utility-value
interventions can be dependent on culture.
As classrooms are becoming more diverse, it is imperative for researchers to test
premises of utility-value interventions within different cultures to find effective remedies for
teachers and parents to use in ameliorating adolescents’ academic motivation. This study
intended to build on this request for new knowledge in the domain of utility-value
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interventions by examining the effects of a utility-value intervention with parents of learners
from Hispanic culture. Moreover, most of the populations represented by the above studies
were high-school or college students, while this study focused on middle school students.
Utility Value
The most basic premise of utility-value interventions is to convey the importance and
relevance of tasks, activities, and subject matters that students engage in. From a cultural
perspective, research findings demonstrate that many Hispanic students place a greater utility
value on mathematics as compared to their White counterparts (Stevens, Olivarez, Lan, &
Tallent-Runnels, 2004). Several utility-value interventions were experimentally implemented
in academic and laboratory settings, with the result of successfully influencing most
participants’ perceived utility value. Hulleman and colleagues (2010) explored the effects of a
utility-value intervention conducted in laboratory and college classroom settings. They found
that the intervention increased most participants’ perceptions of the utility value of a math
task and a psychology course. In addition, Andersen and Ward (2013) conducted a
comparison study to examine the relationships of expectancy-value variables with STEM
persistence status between Black, Hispanic, and White high-school students. They reported
that perceived STEM utility value predicted the persistence plans of Hispanic students. The
researchers also concluded that “the utility value of STEM is particularly important to
motivating Hispanic students to take such courses” (Andersen & Ward, 2013, p. 21).
Furthermore, the scholars identified a potential limitation to promoting the utility value for
STEM in Hispanic students as a lack of role models in the STEM fields.
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Harackiewicz and colleagues’ (2012) experimental test of a utility-value intervention
promoted most participants’ mothers’ perceived utility value for mathematics and science.
The researchers also found that the intervention indirectly influenced many students’
perceived utility value through mothers’ perceived utility value and conversations about the
importance of mathematics. As can been seen, the research findings demonstrate the
effectiveness of enhancing the utility value with relevant interventions in an academic setting.
This study intended to extend those findings by testing the effects of a utility value with a
Hispanic student and parent population at the middle-school level. In addition, this study
anticipated that, in place of the lacking Hispanic role models in the STEM fields, parents
could serve as an untapped resource for increasing mathematics motivation in adolescents.
Intrinsic Value
Research investigating college students’ participation in STEM disciplines found that
the most prevalent reason for students to steer away from STEM majors is loss of interest
(Correll, Seymour & Hewitt, 1997; Perez et al., 2013). Situational interest has been identified
as a potential predictor of a student’s subsequent course choices (Harackiewicz et al., 2008).
A number of studies investigated the relationship between learners’ perceptions of value and
interest in an academic setting. The value-interest relation has been hypothesized by the fourphase model of interest development that suggests that utility value can promote interest by
empowering “learners who are in the early stages of interest development to seek repeated
engagement with the subject matter over time and, in this manner, deepen their interest”
(Renninger, 2000; Shechter et al., 2011, p. 303).
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Hulleman and Harackiewicz (2009a) tested the association between the perceptions of
utility value and interest in high-school science classes as a motivational outcome of finding
relevance and making connections between course material and students’ lives. The relevance
intervention demonstrated that most students’ perceptions of utility value are an important
contributor to students’ interest. In a similar study, Hulleman and colleagues (2010)
illustrated how an experimental test of utilizing a writing exercise increased many
undergraduate students’ perceptions of utility value, which in turn “predicted increases in
triggered situational task interest and maintained interest to reengage in the math task in the
future” (p. 891). In another study, Shechter and colleagues (2011) tested a utility-value
intervention with Western European American and East Asian college students aiming to
influence learners’ interest in mathematics. The researchers found that the utility value
intervention increased interest for both groups of student populations. Again, the discussed
studies focused on high-school and college students of mostly non-Hispanic ethnicity, thus
creating a need to test utility-value interventions with learners of different ages and from other
ethnical backgrounds.
Cost Value
Research has shown that students’ cost perceptions may play an essential role in
academic decisions and achievement in STEM disciplines. For example, due to the
recognized competitiveness and workload of STEM undergraduate programs, adolescents’
cost perceptions may be influential in their decision making whether to pursue a STEM major
(Perez el al., 2013). Perez and colleagues (2013) explored the effects of perceived cost on
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college chemistry students’ academic choices and reported that perceived cost plays an
important role in most students’ decisions about leaving their STEM major. Research has
also reported that cost plays an important role in individual’s task preferences (Eccles et al.,
1983). Although the expectancy-value model identifies cost as an important component of
the subjective task values (Eccles et al., 1983), there is limited empirical research addressing
the role of perceived cost on academic motivation (Flake et al., 2015). It is noteworthy to
point out that Flake and colleagues’ (2015) qualitative study with college students “found cost
subscale items to be negatively correlated to general motivation, expectancy value,
performance, and continued interest” (p. 243). In a correlational study, Yurt (2015) examined
middle-school students’ motivation in a mathematics class. The researcher concluded that
perceived cost value had direct and indirect effects on mathematics performance. No research
has been identified to report effects of a utility-value intervention on perceptions of cost. This
study intended to evaluate changes in Hispanic middle-school adolescents’ perceptions of cost
during a utility-value intervention with parents of students in a mathematics class.
Academic Achievement
As suggested by developmental studies, students’ motivation for academic
achievement often becomes more extrinsic as they transition through school grades (Eccles &
Wigfield, 1995). This intrinsic to extrinsic change in the construct of adolescents’ motivation
implies that older students might be more influenced to engage in tasks and activities when
they perceive utility value of the subject matter such as mathematics. “Eccles and colleagues
found that individuals’ valuing of mathematics predicts their performance in mathematics and
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their choices of whether to continue studying math” (Wigfield et al., 2004, p. 169). Hulleman
and Harackiewicz (2009a) tested the premises of their utility value intervention in high school
science classes and found that encouraging relevance in science learning promoted
performance for most students with low-success expectancies. In another study, Hulleman
and colleagues (2010) tested a utility-value intervention with a large sample of mostly White
undergraduate students and demonstrated that students’ increased perceptions of utility value
predicted increases in graded performance. Yurt’s (2015) study on understanding Turkish
middle-school students’ motivation in mathematics showed that students’ perceived intrinsic
value was an effective variable on mathematics performance. An example of limited research
on Hispanic student population comes from Henderson and Landesman (1992) who examined
the effects of thematically integrated mathematics instruction on achievement and motivation
in mathematics among middle-school students of Mexican descent. The research findings
indicate that most students who participated in small collaborating groups and were engaged
in hands-on activities and making real-world sense of mathematics concepts reported higher
achievement gains in mathematics as compared to the control group. This study extended the
above studies by implementing a utility-value intervention with parents of middle-school
students and testing the effects of the intervention on students’ mathematics achievement.
The existing gap in empirical research literature pertaining to our knowledge about
effective educational interventions designed to influence Hispanic middle-school adolescents’
mathematics motivation justified the need and urgency for this study. As American schools
become more culturally diverse and academic motivation declines, it is paramount to seek
ways to enhance students’ desire to learn by identifying relatively simple interventions that
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would effectively influence motivation of students of different ethnicity. The premise of the
current utility-value intervention was to assist teachers and parents in helping Hispanic
adolescents perceive usefulness and relevance of mathematics courses with the hypothesized
expectation that the intervention would promote students’ mathematics motivation and
achievement.

CHAPTER 3
METHOD
In this chapter, the researcher presents the research questions that frame this study, the
research design, and the methods for data analysis. To study the effects of the utility-value
intervention and its relationship to the hypothesized change in student participants’
mathematics motivation and mathematics performance, the researcher implemented an
experimental test to investigate the student participants’ perceived utility value, intrinsic
value, and cost value of mathematics, mathematics achievement, parent-adolescence
conversations about the importance of mathematics, and parents’ use of interventional
resources created for the purpose of the study.
The research questions that guided this study are:
1. Will students who participate in the utility-value intervention report more
conversations with their parents about the value of mathematics than students in the
control group? 1a. To what extent will parents who participate in the utility-value
intervention utilize the brochure, website, and Facebook posts in their interactions
with adolescents about the value of mathematics?
2. Compared to a control group, will parent participation in the value intervention
increase students’ perceptions of motivation in mathematics? 2a. Will students of
parents in the experimental intervention report increased utility value of mathematics
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than students whose parents are assigned to the control group? 2b. Will students of
parents in the experimental intervention report increased intrinsic value of
mathematics as compared to students whose parents are assigned to the control group?
2c. Will students of parents in the experimental intervention report lower perceived
cost value of mathematics than students whose parents are assigned to the control
group?
3. Will the utility-value intervention influence the students’ learning outcomes
(mathematics grades) compared to the control group?
Context for Utility-Value Intervention
Harackiewicz and colleagues’ (2012) experimental test of a utility-value intervention
served as an inspiration and foundation for this study. This study was designed to test the
premises of the experimental test with Hispanic student population in a modified utility-value
intervention aiming to influence students’ mathematics motivation. Similar to Harackiewicz
and colleagues (2012), two resources were developed to encourage parent participants to help
their adolescents discover the importance of mathematics: “Helping Your Teen Discover the
Importance of Math” brochure and the Math Matters website. Additionally, the social media
platform of Facebook was utilized to provide the parent participants with bi-weekly posts
pertaining to the utility value of mathematics. The brochure and the website welcomed parent
participants to the intervention and provided foundational knowledge on the importance of
mathematics in their child’s life, reading materials, and examples of how mathematics is an
integral part of life. The website contained selected web links to on-line resources,
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audiovisual testimonials of Hispanic students on the relevance of mathematics in their lives,
and audio- and video-recordings of selected reading materials. Both resources, as well as the
Facebook posts, were available to the participants in both English and Spanish. Partial
information included in the brochure and the website was exported and/or modified from the
“Making Connections: Helping Your Teen with the Choices Ahead” brochure, the “Making
Connections: Helping Your Teen Find Value in School” brochure, and the “Choices Ahead”
website (Harackiewicz et al., 2012; Harackiewicz, Rozek, Hulleman, & Hyde, 2009;
University of Wisconsin-Madison, n.d., 2007). Figure 1 presents the overview of the
proposed utility-value intervention.

Figure 1. Overview of the utility-value intervention.
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Setting
Over a period of four months, from mid-January through mid-May 2017, the utilityvalue intervention took place in a middle school located in a large school district in northern
Illinois. According to the Illinois Report Card (2016), at the time of the study, the school
district had an enrollment of approximately 40,400 students. Of the school district student
population, 62.2% came from a low-income family, 26.5 % were English language learners,
and 50.8% were Hispanic.
The administrator of the middle school selected as a research site for the study had a
professional relationship with the researcher and agreed to allow this project to take place.
The student population of the middle school was 83.1% Hispanic, 33.9% were English
language learners, and 88.3% came from lower income families (Illinois Report Card, 2016).
According to Illinois Report Card (2016), there had been a reported increase in the district and
school enrollment of Hispanic student population since the year 2000. The middle school’s
enrollment of Hispanic students doubled in the last 16-year period from 41.3% to 83.1%. A
similar trend was identified in the district’s enrollment of Hispanic students (Illinois Report
Card, 2016).
Participants
Participants were 76 middle-school Hispanic (predominantly of Mexican descent)
students enrolled in an Algebra course or in an eithth-grade general mathematics course. The
number of participants (n = 76) represented 55.1% of all the students and parents who were
invited to participate in the research (n = 138). The student participants had been receiving
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mathematics instruction from the same mathematics teacher and were recruited on a voluntary
basis from five different period classes through convenience sampling. From the total of 76
participants, 49% were enrolled in an Algebra course, and 51% were enrolled in an eighthgrade mathematics course. Ten out of 37 participants enrolled in the Algebra course were
seventh graders and the remaining 27 students were eighth graders. Student participants
consisted of 53% males and 47% females. Of the 76 student participants, 91% came from a
low-income family, and 8% were English language learners. Table 1 presents the
demographic characteristics of Hispanic student participants enrolled in the mathematics
classes.

Table 1
Demographic Characteristics of Student Participants
Variable
Sex

Male
Female

%
53
47

Age

12 years old
13 years old
14 years old

9
51
40

Grade Level

7th grade
8th grade

13
87

Math Course

Algebra
8th grade math

49
51

Low-income family

Yes
No

91
9

ELL

Yes
No

8
92
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Each student participant was assigned to either the experimental group or the control
group, with the groups comprising of 37 students and 39 students respectively. In order to
control extraneous variables, the student participants were matched on mathematics
performance, which was determined by a student’s first-semester mathematics grade. During
the sampling process, the researcher equated the groups by assigning participants to the
control group and the experimental group. A student participant was removed from the
experimental group during the research process due to the student’s withdrawal from the
middle school. Table 2 presents the demographic characteristics of Hispanic student
participants in each of the treatment groups.

Table 2
Demographic Characteristics of Student Participants per Treatment Group
Variable

Control Group
%
53.8
46.2

Experimental Group
%
51.4
48.6

Sex

Male
Female

Age

12 years old
13 years old
14 years old

7.7
51.3
41.0

10.8
51.4
37.8

Grade Level

7th grade
8th grade

10.3
89.7

16.2
83.8

Math Course

Algebra
8th grade math

51.3
48.7

45.9
54.1

Low-income family

Yes
No

89.7
10.3

91.9
8.1

ELL

Yes
No

10.3
89.7

5.4
94.6
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Student participants’ parents were recruited on a voluntary basis to participate in the
study. It is noteworthy to point out that all adolescents from each class were invited to
participate. The Hispanic students who returned assent forms and whose parents returned
informed consent forms indicating their mutual willingness to participate became participants
in this study, and data from these students were analyzed to answer the research questions.
The few non-Hispanic (n = 16) students who expressed interest in participating in the study
by turning in the permission slips received the control group materials but were not included
in the analysis. Only participants with complete data on all measures were included in the
analyses reported in this study. To ensure confidentiality of participants, students’ names
were replaced with their corresponding school identification numbers and later coded during
the process of data analyses. At the end of the intervention, all the participants were debriefed
on the details of the purpose of the study, which were withheld from the participants during
the period of the intervention. Last, the students in the control group and their parents
received the experimental group materials used during the utility-value intervention process.
Instruments and Measures
In the analysis in this study, the researcher examined the effect of the utility-value
intervention on students’ mathematics motivation and mathematics learning outcomes. The
independent variable in the analysis was the utility-value intervention. The dependent
variables were student mathematics motivation, student perceived intrinsic value of
mathematics, students perceived utility value of mathematics, student perceived cost value of
mathematics, mathematics learning outcomes (grades), and parent-adolescent conversations.
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Students were administered pre-intervention and post-intervention self-report Likert scales
along with a background survey. Parent participants were administered a post-intervention
survey. These scales as well as the surveys are presented in Appendices A-E.
During the early stages of research, factor analysis with varimax rotation was used to
explore the interrelationships among the variables, which assisted in creation of the final
scales for data analysis. The researcher used an exploratory approach based on principal
components extraction technique and eigenvalue greater than one rule. All the rotated
loadings of the items on the scale were over the value of .50. Additionally, internal
consistency as measured by Cronbach’s alpha yielded levels at or above .75 for the main 12item scale as well as for the three four-item subscales. As a result of the above analyses, the
researcher created four final scales by averaging the items of each scale.
Student Mathematics Motivation
Pre-and post-intervention self-report scales were administered to provide measures of
student mathematics motivation from the 13-item Mathematics Value Scale (MVS) adapted
from scale instruments used in previous research studies. The survey that students took can
be seen in Appendix A. The MVS contains 13 items with four items in each of the three
components of the motivation construct used in the proposed study. The components are
student perceived intrinsic value of mathematics, student perceived utility value of
mathematics, and student perceived cost value of mathematics. Mathematics motivation was
measured as the sum total of the value items. These items had been reported to have good
psychometric properties (Eccles et al., 1983; Eccles & Wigfield, 1995). One additional item
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was included on the scale to measure student expectancy for success in the mathematics class.
This item: “How well do you expect to do in the mathematics class this school year?” (pretest:
M = 5.16, SD = 1.55; posttest: M = 5.00, SD = 1.71) was adapted from the “Age and Gender
Differences in Children’s Self- and Task Perceptions During Elementary School” study
(Eccles, Wigfield, Harold, & Blumenfeld, 1993) and was used in analysis as a control
variable. This item had been reported to have excellent psychometric properties (Eccles et al.,
1993; Eccles & Wigfield, 1995). In order to measure student mathematics motivation, student
participants were asked to rate how much they agreed with each item (e.g., “I’ve always been
fascinated by math”) on a scale ranging from 1 (strongly disagree) to 7 (strongly agree).
Students completed the scale during their regular math class at two time points during the
course of the study: in January at the beginning of the second school semester and in May
after the intervention was completed. In this stud,y the Cronbach's alpha for mathematics
motivation value was .87 and .90 on the pre- and posttest respectively. For the purpose of the
study’s analysis, the researcher created a mathematics motivation scale consisting of the
average value of a student participant’s reported twelve motivation item values (pretest: M =
4.50, SD = 1.04; posttest: M = 4.39, SD = 1.17).
Students’ Perceived Intrinsic Value of Mathematics
To measure students’ perceived intrinsic value of mathematics, the researcher asked
how much responders agreed with the first four items of the MVS (see Appendix B). The
four items had been adapted from Harackiewicz et al.’s (2008) study on achievement goals,
interest and performance. Sample items are, “I’ve always been fascinated with math;” “I’m
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really excited about learning mathematics.” The interest items had been reported to have
Cronbach’s alphas ranging from .84 to .93 (Hulleman & Harackiewicz, 2009b ; Schmidt,
Shumow, & Durik, 2011). In this study the Cronbach's alpha for intrinsic value was .93 and
.96 on the pre- and posttest respectively. For the purpose of the study’s analysis, the
researcher created an intrinsic value scale consisting of the average value of a student
participant’s reported four intrinsic item values (pretest: M = 4.15, SD = 1.57; posttest: M =
4.06, SD = 1.65).
Students’ Perceived Utility Value of Mathematics
The second set of four items of the MVS (pretest: M = 5.09, SD = 1.12; posttest: M =
5.10, SD = 1.43) was used to assess students’ perceived utility value of mathematics (see
Appendix B). The four utility-value items were adapted from Wisconsin Study of Families
and Work (Essex & Hyde, 2015a) and Harackiewicz and Hulleman’s (2009b) study on
promoting interest and performance in high school science classes. Sample items include “I
think what we are studying in mathematics class is useful to know;” “I can see how what I
learn from mathematics applies to life.” The utility value items had been reported to have
internal consistency Cronbach’s alpha reliabilities ranging from .81 to .88 (Hulleman &
Harackiewicz, 2009b; Harackiewicz et al., 2012; Schmidt et al., 2015). In this study, the
Cronbach's alpha for utility value was .78 and .89 on the pre- and posttest respectively. For
the purpose of the study’s analysis, the researcher created a utility-value scale consisting of
the average value of a student participant’s reported four utility item values.
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Students’ Perceived Cost Value of Mathematics
In order to evaluate students’ perceived cost value of mathematics, four items of the
MVS were adapted from Flake and colleagues’ (2015) nineteen cost-item instrument. Higher
scores on the four cost items indicate higher perceived cost. These scores were reverse
scored, such that higher values corresponded to more positive perceptions of cost, before they
were calculated into the assessment of students’ mathematics motivation. A sample item is “I
am concerned that I have to give up a lot to do well in math.” All four items can be seen in
Appendix B. The full-cost scale consisting of nineteen items was reported to have
Cronbach’s alpha value of .97 while individual scale items have Cronbach’s alpha reliabilities
ranging from .89 to .97 (Flake et al., 2015). In this study, the Cronbach's alpha for cost value
was .75 and .79 on the pre- and posttest respectively. For the purpose of the study’s analysis,
the researcher created a cost-value scale consisting of the average value of a student
participant’s reported four cost item values (pretest: M = 4.27, SD = 1.31; posttest: M = 4.02,
SD = 1.32).
Parent-Adolescent Conversations
After the completion of the intervention during the third week of May, all student
participants in both treatment groups and parent participants in the experimental group were
asked to complete surveys. The student participants completed the survey during their regular
math class while parents were asked to complete the survey online. Both English and Spanish
versions of the survey were available to parents.
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Student Survey About Conversations
The student survey was administered to evaluate the presence of student participants’
conversations with their parents/guardians about the utility value of mathematics during the
time of intervention (see Appendix C). In the student survey, a Conversations With Parents
scale, the researcher asked how much the respondents agreed with three items: “I have talked
to my parents/guardians about the importance of mathematics more this school semester than
during previous school semesters” (scale from 1, strongly disagree, to 7, strongly agree);
“During this school semester, I have had more conversations with my parents/guardians about
how useful mathematics is in my life than in previous school semesters” (scale from 1,
strongly disagree, to 7, strongly agree); “During this school semester, I have talked with my
parents/guardians about how math courses are important for my future” (scale from 1, not at
all to 7, a lot). These three items (M = 3.87, SD = 1.40) were adapted from the Conversations
with Parents scale used in Harackiewicz et al.’s (2012) utility-value intervention, in which
they were reported to have internal consistency Cronbach’s alpha reliability of .71. In this
study the Cronbach's alpha reliability for the three items was .83.
Parent Survey About Conversations
In the parent survey, a Conversations with Adolescents questionnaire, the researcher
sought to evaluate the extent to which parents have used the brochure, website, and biweekly
Facebook posts in interactions with their child. The parent survey consists of 12 items, of
which nine are Likert-type scale items and three are closed-ended questions evaluating
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whether a parent accessed the research resources (i.e., the brochure, website, and Facebook
posts) during the course of the intervention (see Appendix D). Additionally, the researcher
asked how much respondents agreed with the nine Likert-scale items. For example, the
parents were asked to respond to the “I have used Math Matters website in my interactions
with my child” item using a 7-point response scale from 1, not at all, to 7, a lot. Similarly,
two other items evaluated the use of other research resources in parents’ interactions with
their child. Additional three Likert-scale items measured how useful the research resources
were in parents’ conversations with their child about the importance of mathematics (e.g.,
“The brochure was useful in my conversations with my child about the importance of
mathematics courses in my child’s life”). These three items were measured on a 7-point
response scale from 1 (strongly disagree) to 7 (strongly agree). Finally, in the last three
items, parents were asked to describe how much each research resource helped them
understand how math relates to their child’s future (e.g., “The Facebook posts helped me
understand how math relates to my child’s future”) on a scale ranging from 1 (strongly
disagree) to 7 (strongly agree). The items included in the parent survey were adapted from
the Parents’ Questionnaire: Brochure and Website Evaluation used in Wisconsin Study of
Families and Work (Essex & Hyde, 2015b).
School Records
School records were accessed with the participants’ consent. Records that were
obtained are student participants’ mathematics grades and demographic characteristics.
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Learning Outcomes
The researcher obtained student participants’ preintervention mathematics grades (M =
1.97, SD = 1.06) and postintervention mathematics grades (M = 2.32, SD = 1.07) from the
school. Preintervention mathematics grades refer to the participants’ first-semester
mathematics grades. Postintervention mathematics grades relate to participants’ secondsemester grades posted at the completion of the current school year. The grades were coded
by assigning a numerical value to a corresponding letter grade (i.e., A = 4, B = 3, C = 2, D =
1, and E = 0). The means of the preintervention mathematics grades were 1.95 and 2.00 with
a standard deviation of 1.07 and 1.07 for control group and intervention group respectively.
The means of the postintervention mathematics grades were 2.18 and 2.47 with a standard
deviation of 1.18 and 0.92 for control group and intervention group respectively.
Demographic Characteristics
In addition, information about student participation in the English Language Learner
(ELL) program was recorded. Low-income status was noted for each student participant
based on the student eligibility to receive free or reduced-price school meals. Participants’
permissions were obtained to collect the data from the school records.
Student Survey
Student participants completed a survey that asked information such as demographic
information (gender, age, and ethnicity), preinterventional frequency of conversations with a
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parent about importance of mathematics, and language preference in daily family interactions
(see Appendix E). This survey was administered at the onset of the utility-value intervention.
Procedures
The last week of January 2017, the student survey and Mathematics Value Scale, a
preintervention measure, were administered to all student participants in both experimental
and control groups during a regular math class at the discretion of the math teacher. At this
time, the participants were informed that a brochure and a letter welcoming students and their
parents/guardians to the study would be mailed and were expected to be delivered to their
households in two to three days. Additionally, the researcher communicated to the student
participants the importance for their parents/guardians to read the letter and carefully review
the content of the brochure, as the mailed resource is a crucial factor in the study. Finally, the
researcher informed the student participants to notify their math teacher or me in case the
mailed resource was not delivered to their households at the anticipated time. The mailing of
the brochures marked the beginning of the utility-value intervention. At this point, the
researcher obtained student participants’ preintervention mathematics grades.
Two brochures were created for the purpose of this study, both accompanied with a
welcome letter addressed to the parents of the student participants. The parents in the control
group received a brochure titled “Information About Your Child’s Math Class” containing
general information about mathematics (see Appendices F and G), students’ mathematics
class, high-school math courses offerings, and online math resources. The experimental
group was provided with a brochure titled “Helping Your Teen Discover the Importance of
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Math” (see Appendices H and I). The content of the brochure aimed to encourage parents to
talk to their adolescents about the importance of mathematics in daily life, for various careers,
and for better jobs. In the welcome letter, parent participants in the experimental group were
given access to a dedicated website called Math Matters (http://www.niu.edu/mathmatters).
Additionally, they were instructed to join one of two closed Facebook groups, named Math
Matters and Math Matters Español, to receive biweekly posts throughout the course of the
intervention. All the research resources were available to parent participants in both English
and Spanish. The researcher mailed a corresponding English brochure version and its Spanish
counterpart to each participant’s household in both treatment groups. It is noteworthy to point
out that the control group was not given access to the Math Matters website nor the Facebook
groups. The only resource shared with the parent participants in the control group during the
time of intervention was the “Information About Your Child’s Math Class” brochure.
The Math Matters website, which was created for the purpose of the utility-value
intervention, supplemented the content of the “Helping Your Teen Discover the Importance of
Math” brochure. The website includes information about the relevance of mathematics in
daily life, for careers and jobs, and continuation of education. In addition, the website
includes clickable links to resources that communicate the importance of mathematics, careers
in the field of mathematics, a collection of videos summarizing relevant empirical articles and
research findings, and short interviews with Hispanic professionals who discuss the
importance of mathematics in general and mathematics courses they have taken throughout
their education. The website follows the example of the Harackiewicz and colleagues’
website (2009, 2012), which was used in their utility-value intervention, but the content of the
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proposed website is relevant for the present population. The parents from the experimental
group were notified about the website in the mailed brochure and reminded about accessing it
in the follow-up emails and Facebook posts during the course of the intervention.
Two closed Facebook groups were created, one in English and the other one in
Spanish, for the purpose of the utility-value intervention. Based on a classroom-administered
survey, student participants reported that approximately 78% of students’ parent(s) had a
Facebook account. Of the remaining students whose parents did not have a Facebook
account, 65% had their own Facebook account or a sibling with a Facebook account. Two
student participants reported that they did not know whether anyone in their family had a
Facebook account. These two participants and four other students whose families did not
have any access to Facebook were invited to create a Facebook account and join our Math
Matters Facebook group. The following describes the process of becoming a closed group
member. Only parents who were invited or who requested to join the Facebook groups
became members. The parents from the experimental group were given a choice to either join
the Spanish Facebook group, Math Matters Español, or the English Facebook group, Math
Matters. If a parent decided to join two groups, this double membership did not influence the
data collection and analysis in this research study. The parents were notified about the
existence of the Facebook groups in the mailed brochure, as well as in follow-up emails
and/or text messages. They were able to initiate the process of becoming a group member by
requesting to be added to the group of their choice or I, as the designated groups’
administrator, invited a parent to join the groups. The researcher posted new Facebook posts
on a weekly-to-biweekly basis during the course of the intervention. These posts included
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excerpts from the brochure and the website. Some of the posts were in a form of short
informational videos, while others provided parents with information about the utility value
for mathematics derived from empirical research findings and other relevant articles.
Occasionally, the posts served as reminders to parents to access and utilize the website in their
conversations with their adolescents. The posts, as well as the other intervention resources,
were intended to encourage the parents to convey the utility value of mathematics to their
children.
During the third week of May 2017, the intervention came to an end and the student
participants in both treatment groups and the parents from the experimental group were asked
to complete postinterventional surveys. All the student participants, with the exception for
one student who transitioned out of the school, completed the Mathematics Value Scale
(MVS) and the Conversations with Parents scale. Both of these scales were administered
during a regular math class at a time chosen by the math teacher. Google forms were utilized
to construct and administer the online parent survey.
The parents from the experimental group received a survey link through a Facebook
post, an email, and/or a text message to complete the Conversations with Adolescents
questionnaire. If a parent, for any reason, did not join one of the Facebook groups during the
intervention period, then an email request was sent to the parent to complete the online
survey. If a parent did not have an email address listed in the school data records, then a text
message request was sent to the parent to complete the online survey. At the end of May
2017, after the second-semester mathematics grades were posted, the researcher accessed and

44
recorded participants’ postintervention second-semester mathematics grades. Figure 2
presents information about the procedure steps that were implemented in this study.
Main Analysis
To answer Research Question 1 (Will students who participate in the utility-value
intervention report more conversations with their parents about the value of mathematics than
students in the control group?), a t-test was used to determine whether students of parents who
participated in the utility-value intervention had more conversations with their parents about
the value of math than students of parents in the control condition.
Research Question 1a (To what extent will parents who participate in the utility-value
intervention utilize the brochure, website, and Facebook posts in their interactions with
adolescents about the value of mathematics?) was answered with actual usage data and
student response to item four on the Student Survey: Conversations with Parents Scale (see
Appendix C). The usage data of the Math Matters website and two Facebook groups were
collected over the intervention period from the beginning of February until the third week of
May. The website’s URL was distributed only to the experimental group’s parent participants
during the period of the intervention. At the completion of the study, the website usage data
were collected and then the website’s URL was shared with all the other research participants.
Facebook groups’ usage data aimed to identify how many parents decided to join the groups
and whether they responded to the intervention Facebook posts by selecting “like” response or
by enlisting any other responses or comments. The final Facebook usage data was collected

Figure 2. Procedure steps implemented in the utility-value intervention.
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at the end of the experiment. Additionally, the researcher evaluated student participants’
responses to item four on the Student Survey: Conversations with Parents Scale (see
Appendix C) in order to describe students’ exposure to the research resources that were
created for both control and experimental groups. This scale item sought to identify the
students’ exposure to any of the resources during the intervention time. Finally, parent
participants in the intervention group were asked to complete an anonymous online survey,
Parent Survey: Conversations with Adolescents Questionnaire (see Appendix D). Due to a
very low response frequency (only one parent completed the entire survey and another parent
completed the survey partially), the survey data were not used in the main analysis.
Research question two examined whether compared to a control group, parent
participation in the value intervention increased students’ perceptions of motivation in
mathematics. Specifically, it was tested whether students whose parents are in the
experimental intervention group reported increased interest and utility value of mathematics
and lower perceived cost value of mathematics than students whose parents were assigned to
the control group. This was examined with separate between-within ANOVAs for each
motivational outcome and for the average of twelve value items. The interaction between
group (experimental or control) and time (pretest and posttest) was examined for significance
to ascertain whether students of parents who were assigned to the intervention group changed
more in perceiving utility, intrinsic, and cost value than students of parents in the control
group.
To answer Research Question 3 (Will the utility-value intervention influence the students’
learning outcomes compared to the control group?), pre- and postintervention grades were
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analyzed. A between-within ANOVA statistical model was used to test for the hypothesized
difference.

CHAPTER 4
RESULTS
The data collected during the experimental test of the utility value were analyzed to
answer the research questions for this study. The demographic survey was used to provide
participants’ demographic information. A codebook was developed to organize all collected
data. During the data analysis, the average of scores was utilized and analyzed on
corresponding measures. Descriptive statistical analysis was performed to provide measures
of central tendencies, measures of variability, and measures of relative standing for two of the
groups of participants, the control group and the experimental group. A mixed betweenwithin (also known as split plot) design analysis of variance model was used to test for
differences between the two treatment groups. Additionally, an effect size was determined
depending on the outcome of the inferential statistical analysis.
Preliminary Analysis
Preliminary analysis was conducted. The first set of preliminary analyses used factor
analysis and reliability analyses (Cronbach’s alpha) to ascertain scales. The second set of
preliminary analyses ascertained whether background variables (demographic characteristics
and the expectancy for success variable) are related to the outcome variables.
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Prior to conducting the planned analysis, the researcher computed descriptive statistics
for motivation, conversations with parents, and expectancy for success measures for two of
the groups of participants, the control group and the experimental group. This descriptive
information is displayed in Table 3. Additionally, the table presents reliability results for all
composite measures. Internal consistency as measured by Cronbach’s alpha was at acceptable
levels for all measures.

Table 3
Means, Standard Deviations, and Cronbach’s Alphas for Motivation and Expectancy for
Success Measures Used in Analysis
_______________________________________________________________________
Instrument

Control Group
Experimental Group
M
SD
M
SD
Cronbach’s Alpha
_________________________________________________________________________________
Intrinsic Value (pre)

4.18

1.69

4.13

1.46

.93

Intrinsic Value (post)

4.05

1.75

4.06

1.57

.96

Utility Value (pre)

5.30

1.08

4.86

1.12

.78

Utility Value (post)

5.32

1.31

4.87

1.53

.89

Cost Value (pre)

4.17

1.36

4.39

1.25

.75

Cost Value (post)

3.81

1.22

4.24

1.39

.79

Mathematics Motivation (pre)

4.55

1.05

4.46

1.04

.87

Mathematics Motivation (post)

4.40

1.14

4.39

1.22

.90

Conversations with Parents (post) 3.99

1.45

3.75

1.35

.83

Expectancy for Success (pre)

1.50

5.30

1.61

5.03

Expectancy for Success (post)
5.10
1.59
4.89
1.84
_______________________________________________________________________________
Notes: for all the measures n = 37 student participants in experimental group and n = 39 student participants in
control group. The scale range on all motivation, parent-adolescent conversations and expectancy for success
scales was 1 to 7.
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As it was important to assess whether the treatment groups differ on psychological
variables, the researcher used independent samples t-tests to compare the groups’ means on
corresponding measures (i.e., perceived intrinsic value, perceived utility value, perceived cost
value, mathematics motivation, and expectancy for success). Additionally, the researcher
utilized independent samples t-test to find out whether the groups differ on first-semester
mathematics grades, as well as on frequency of preintervention student-parent conversations
about the importance of mathematics in a student’s life. In each t-test analysis, the
assumption of homogeneity of variances was met, and there was no statistically significant
difference between the means of the two treatment groups. A correlational analysis identified
relationships between the expectancy for success variable and a) second-semester grades (r =
.57, n = 76, p < .001); b) conversations with parents about the value of mathematics (r = .39, n
= 76, p < .001); c) mathematics motivation (r = .65, n = 76, p < .001); d) intrinsic value (r =
.59, n = 76, p < .001); e) utility value (r = .51, n = 76, p < .001); and f) cost value (r = .42, n =
76, p < .001). As a result, the expectancy for success variable was used as a covariate in the
main analysis. The results did not reveal any significant interactions when the expectancy for
success variable was used as a covariate, nor did they change the outcomes of the
experimental test. Comparable to Harackiewicz and colleagues (2012), who did not control
for expectancy for success variable in their analyses of the utility-value intervention, the
researcher presents the analyses of the present experiment without the expectancy for success
variable.
Additionally, correlation coefficients were calculated using one-tailed tests between
sets of the following variables: gender, semester grades, expectancy for success, overall
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mathematics motivation, perceived intrinsic value, perceived utility value, perceived cost
value, and conversations with parents (see Tables 4 and 5). Coefficients marked with double
and single asterisks indicate that those correlation coefficients are significant at the
significance level of 0.01 and 0.05 respectively.
Change in Parent-Adolescent Conversations About Value of Mathematics
The utility-value intervention aimed to increase parent-adolescent interactions and
conversations about the value of mathematics. During the course of the study the researcher
collected data from multiple sources (e.g., student and parent surveys, use of Math Matters
website, and Facebook groups) to assess whether the experimental study influenced those
parent-adolescent interactions and conversations.
Conversations About the Value of Mathematics
To answer Research Question 1 (Will students who participate in the utility-value
intervention report more conversations with their parents about the value of mathematics than
students in the control group?), an independent- samples t-test was used to determine whether
students of parents who participated in the utility-value intervention had more conversations
with their parents about the value of math than students of parents in the control condition.
The results yielded no statistically significant difference between the means of the two groups
on the following items: I have talked to my parents/guardians about the importance of
mathematics more this school semester than during previous school semester (M = 4.05, SD =
1.32 for control group; M = 3.81, SD = 1.43 for experimental group; t (74) = .76, p = .45, two-

Table 4
Pearson Correlations at Time 1 (Pre-Intervention)
Student’s
Gender

First Semester
Grade

Pre-Intervention
Expectancy
for Success

Pre-Intervention
Mathematics
Motivation

Pre-Intervention Pre-Intervention Pre-Intervention
Perceived
Perceived
Perceived
Intrinsic Value
Utility Value
Cost Value

Student’s Gender

1

First Semester
Grade

-.364**

1

Pre-Intervention
Expectancy
for Success

-.097

.562**

1

Pre-Intervention
Mathematics
Motivation

-.276**

.486**

.623**

1

Pre-Intervention
Perceived
Intrinsic Value

-.326**

.519**

.659**

.840**

1

Pre-Intervention
Perceived
Utility-Value

-.180

.320**

.416**

.810**

.611**

1

Pre-Intervention
Perceived
Cost Value

-.113

.261*

.337**

.683**

.280**

.344**

1

Conversations With
-.128
.261*
Parents
Note. * p < .05, one-tailed. ** p < .01, one-tailed.

.393**

.559**

.527**

.555**

.224*
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Table 5
Pearson Correlations at time 2 (Post-Intervention
Student’s
Gender

First Semester
Grade

Post-Intervention Post-Intervention Post-Intervention Post-Intervention Post-Intervention
Expectancy
Mathematics
Perceived
Perceived
Perceived
for Success
Motivation
Intrinsic Value
Utility Value
Cost Value

Student’s Gender

1

Second Semester
Grade

-.239*

1

Post-Intervention
Expectancy
for Success

-.124

.682**

1

Post-Intervention
Mathematics
Motivation

-.153

.506**

.697**

1

Post-Intervention
Perceived
Intrinsic Value

-.181

.570**

.675**

.868**

1

Post-Intervention
Perceived
Utility-Value

-.096

.328**

.549**

.820**

.618**

1

Post-Intervention

-.077

.283**

.418**

.693**

.393**

.329**

1

Conversations With
-.128
.372**
Parents
Note. * p < .05, one-tailed. ** p < .01, one-tailed.

.466**

.655**

.613**

.660**

.264*

Perceived
Cost Value
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tailed); This school semester, I have had more conversations with my parents/guardians about
how useful mathematics is in my life than during previous school semester (M = 3.82, SD =
1.81 for control group; M = 3.59, SD = 1.48 for experimental group; t (74) = .60, p = .55, twotailed). Additionally, no significant difference was found in the mean scores between the
treatment groups on the frequency of student-parent conversations about the importance of
math courses for students’ future (M = 4.10, SD = 1.86 for control group; M = 3.84, SD = 1.77
for experimental group; t (74) = .63, p = .53, two-tailed).
Use of Intervention Resources
The research aimed to answer the question “To what extent will parents who
participated in the utility-value intervention utilize the brochure, website, and Facebook posts
in their interactions with adolescents about the value of mathematics?” Data usage of the
intervention resources obtained from the Math Matters website, Facebook groups, and parent
and student surveys were utilized to answer this research question.
Math Matters Website
Website analytics revealed that the Math Matters website’s content was viewed 588
times during the intervention period, with its highest peak of views (about 200 pageviews)
taking place between the end of February and the beginning of March. There were 279
unique pageviews during the experimental period, which indicate the number of first-time
visitors of the website pages calculated on a session basis. The most frequently viewed
website pages were the home page and Math Matters for Careers and Jobs page. The website
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usage data reported that the highest average time was spent on Math’s Value – Alejandra Ceja
and High School Course Planning webpages. Table 6 summarizes Math Matters website
analytics for the period of the utility value intervention.
Facebook Groups
Five parent participants joined Math Matters Facebook parent groups. One of the five
participants became a member of both the English and the Spanish parent groups, while the
other participants requested membership to only one of the two groups. Each of the two
groups, the English parent group and the Spanish parent group, had the total of three
members. Two additional people requested to join one of the two parent groups after the
completion of the intervention.
Over the course of the intervention, the English parent group generated 17 views of
the Facebook posts and three “like” responses, while the Spanish parent group generated 15
views of the Facebook posts and six “like” responses. Parents did not provide any other
responses to the Facebook intervention posts during the course of the study.
Student/Parent Surveys
Student participants’ exposure to the treatment resources (e.g., intervention and
control group brochures) in each treatment group was examined based on item four of the
posttreatment student survey (see Appendix C). The student participants reported whether
they had seen any of the research resources that had been shared with their parents during the
course of the study. The following research resources exposure data were reported: for
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Table 6
Math Matters Website Analytics Overview
Pageviews

Unique Pageviews

Avg. Time/Page
(based on total)

Home page (English)

137

64

00:01:33

Home page (Spanish)

64

33

00:00:43

Math Matters for Careers & Jobs
(Spanish)
Math Matters for Careers & Jobs
(English)
Math Matters Videos (English)

81

41

00:01:59

52

25

00:02:04

51

18

00:01:03

Math Matters Videos (Spanish

29

11

00:01:01

Math’s Value (English)

22

8

00:00:25

Math’s Value (Spanish)

18

7

00:00:09

Math Matters for Everyday Life
(English)
Math Matters for Everyday Life
(Spanish)
High School Course Planning
(English)
High School Course Planning
(Spanish)
How Parents Can Help (English)

25

15

00:02:17

14

5

00:00:04

22

15

00:01:02

16

12

00:03:37

23

6

00:02:14

How Parents Can Help (Spanish)

10

4

00:01:38

Alejandra Ceja (Spanish)

9

6

00:05:23

Alejandra Ceja (English)

7

4

00:03:31

588

279

00:01:28

Webpage

TOTAL
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control group: n = 24, 61.5% said “No” and n = 15, 38.5% said “Yes”; for experimental
group: n = 26, 70.3% said “No” and n = 11, 29.7% said “Yes”. A chi-square test for
independence (with Yates’ Continuity Correction) indicated no significant association
between treatment groups and the exposure to the treatment resources, ! " (1, n = 76) = .31, p
= .58, phi = -.09.
Only two parent participants submitted answers to the online survey that was
administered at the end of the intervention to measure parents’ use and the helpfulness of the
utility value resources (see Appendix D). Although both parents reported that they had
received the intervention brochure, only one parent completed the survey in its entity, while
the other parent only provided an answer to the first item on the survey. The parent who
completed the survey also reported that he/she visited the Math Matters Facebook groups, but
did not visit the Math Matters website. Additionally, the parent stated that he/she strongly
agreed that the brochure helped him/her understand how math related to his/her child’s future;
the parent somewhat used the brochure in interactions with his/her child (the selected
response was 5 on a scale from 1, not at all to 7, a lot); and the parent somewhat agreed that
the brochure was useful in his/her conversations with his/her child about the importance of
mathematics courses in the child’s life (the selected response was 5 on a scale from 1,
strongly disagree to 7, strongly agree). Finally, the parent agreed that the Facebook posts
helped him/her understand how math related to his/her child’s future and were useful in
conversations with the child about the importance of mathematics courses in the child’s life
(the selected response was 6 on a scale from 1, strongly disagree to 7, strongly agree).
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Change in Students’ Perceptions of Mathematics Motivation
Research question two focused on examining changes in the adolescents’ perceived
intrinsic value, utility value, and cost value of mathematics, as well as in overall mathematics
motivation. Specifically, it was tested whether compared to a control-group parent
participation in the value intervention increased students’ perceptions of intrinsic and utility
value of mathematics and lowered students’ perceptions of cost value.
Perceived Intrinsic Value
A mixed between-within subjects analysis of variance was conducted to assess
whether the utility-value intervention impacted students’ perceived intrinsic value of
mathematics across two time periods (pre-intervention and post-intervention). There was no
significant interaction between treatment group and time, Wilks’ Lambda = .999, F (1, 74) =
.069, p = .79, partial eta squared = .001. There was no significant main effect for time, Wilks’
Lambda = .99, F (1, 74) = .72, p = .40, partial eta squared = .01 (see Table 4). The main
effect comparing the two treatment groups was not significant, F (1, 74) = .003, p = .95,
partial eta squared = .000, suggesting no difference in the effectiveness of the treatment
groups. Table 7 summarizes the descriptive statistics for both treatment groups used in this
analysis.
Perceived Utility Value
A mixed between-within subjects analysis of variance was conducted to assess the
impact of utility-value intervention on student participants’ perceived utility value of
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Table 7
Perceived Intrinsic Value Scores for the Control and Experimental Groups Across Two Time
Periods
Time Period

n

Control Group
M

SD

Experimental Group
n
M
SD

Pre-Intervention

39

4.18

1.69

37

4.13

4.46

Post-Intervention

39

4.05

1.75

37

4.06

1.57

mathematics across two time periods (preintervention and postintervention). There was no
significant interaction between treatment group and time, Wilks’ Lambda = 1.00, F (1, 74) =
.001, p = .979, partial eta squared = .00. There was no significant main effect for time, Wilks’
Lambda = 1.00, F (1, 74) = .022, p = .88, partial eta squared = .00. The main effect
comparing the two treatment groups was not significant, F (1, 74) = 2.726, p = .10, partial eta
squared = .036, suggesting no difference in the effectiveness of the treatment groups. Table 8
summarizes the descriptive statistics for both treatment groups used in this analysis.

Table 8
Perceived Utility Value Scores for the Control and Experimental Groups Across Two Time
Periods

Time Period

n

Control Group
M

SD

n

Experimental Group
M
SD

Pre-Intervention

39

5.30

1.08

37

4.86

1.12

Post-Intervention

39

5.32

1.31

37

4.87

1.53
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Perceived Cost Value
A mixed between-within subjects analysis of variance was conducted to assess the
impact of utility-value intervention on student participants’ perceived cost value of
mathematics across two time periods (preintervention and postintervention). There was no
significant interaction between treatment group and time, Wilks’ Lambda = .989, F (1, 74) =
.802, p = .37, partial eta squared = .011. There was a moderate main effect for time, Wilks’
Lambda = .94, F (1, 74) = 4.42, p < .05 (.039), partial eta squared = .056, with both groups
showing an increase in perceived cost value of mathematics across the two time periods (see
Table 9). The scores from the original cost value scale were reverse scored; therefore, lower
scores on the cost value scale indicate higher perceived cost value. The main effect
comparing the two treatment groups was not significant, F (1, 74) = 1.37, p = .25, partial eta
squared = .018, suggesting no difference in the effectiveness of the treatment groups.

Table 9
Perceived Cost Value Scores for the Control and Experimental Groups Across Two Time
Periods
Time Period

n

Control Group
M

SD

n

Experimental Group
M
SD

Pre-Intervention

39

4.17

1.36

37

4.39

1.25

Post-Intervention

39

3.81

1.22

37

4.24

1.36
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Overall Mathematics Motivation
A mixed between-within subjects analysis of variance was conducted to assess the
impact of utility-value intervention on student participants’ mathematics motivation across
two time periods (preintervention and postintervention). There was no significant interaction
between treatment group and time, Wilks’ Lambda = .996, F (1, 74) = .321, p = .57, partial
eta squared = .004. There was no significant main effect for time, Wilks’ Lambda = .974, F
(1, 74) = 1.97, p = .17, partial eta squared = .026. The main effect comparing the two
treatment groups was not significant, F (1, 74) = .04, p = .85, partial eta squared = .001,
suggesting no difference in the effectiveness of the treatment groups. Table 10 summarizes
the descriptive statistics for both treatment groups used in this analysis.

Table 10
Mathematics Motivation Scores for the Control and Experimental Groups Across Two Time
Periods
Time Period

n

Control Group
M

SD

n

Experimental Group
M
SD

Pre-Intervention

39

4.55

1.04

37

4.46

1.04

Post-Intervention

39

4.40

1.14

37

4.39

1.22

Change in Learning Outcomes
To answer research question three (Will the utility-value intervention influence the
students’ learning outcomes compared to the control group?), pre- and postintervention
mathematics grades were analyzed.
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A mixed between-within subjects analysis of variance was conducted to assess the
impact of utility-value intervention on student participants’ mathematics learning outcomes
(mathematics grades) across two time periods (preintervention and postintervention). There
was no significant interaction between treatment group and time, Wilks’ Lambda = .973, F (1,
74) = 2.02, p = .16, partial eta squared = .027. There was a large main effect for time, Wilks’
Lambda = .813, F (1, 74) = 17.02, p < .001, partial eta squared = .187, with both groups
showing an increase in learning outcomes across the two time periods (see Table 11). The
main effect comparing the two treatment groups was not significant, F (1, 74) = .57, p = .45,
partial eta squared = .008, suggesting no difference in the effectiveness of the treatment
groups.

Table 11
Learning Outcomes (Mathematics Grades) for the Control and Experimental Groups Across
Two Time Periods
Time Period

n

Control Group
M

SD

n

Experimental Group
M
SD

Pre-Intervention

39

1.95

1.07

37

2.00

1.07

Post-Intervention

39

2.18

1.18

37

2.47

0.92

CHAPTER 5
DISCUSSION
This study examined the effects of an experimental utility-value intervention which
was designed to assist Hispanic parents in motivating their middle-school adolescents in
mathematics. The goals of the study were to examine changes in: 1) adolescents’
mathematics motivation, perceived utility value, intrinsic value, and cost value of
mathematics; 2) adolescents’ learning outcomes in the subject; and 3) parent-adolescent
conversations about the utility value of mathematics. Additionally, this study analyzed the
usage nature of treatment resources (e.g., brochures, Math Matters website).
Students’ Perceptions of Mathematics Motivation
Results of this study provided evidence that participation in a four-month-long utilityvalue intervention did not enhance middle school Hispanic adolescents’ overall mathematics
motivation and perceived intrinsic, utility, and cost values of mathematics as compared to the
control group. This study was designed as an extension of prior empirical research, which
focused predominantly on high-school and college non-Hispanic White samples, to test
findings derived from the research that suggest that utility value may be a powerful tool to
promote academic motivation in mathematics (Shechter et al., 2011; Wigfield et al., 2004).
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A number of researchers had implemented a utility-value intervention in order to
ameliorate adolescents’ academic motivation and achievement in STEM disciplines such as
science and mathematics. Research findings had demonstrated that adolescents’ perceptions
of value, especially of utility value, correlate with a wide range of positive motivational
outcomes such as enhanced motivation, engagement, persistence, and interest in STEM
subjects (Andersen & Ward, 2013; Harackiewicz et al., 2012; Hulleman et al., 2010;
Hulleman & Harackiewicz, 2009a; Shechter et al., 2011). Harackiewicz and colleagues’
(2012) experimental test of a utility-value intervention directed at parents demonstrated that
their intervention promoted mother participants’ perceived utility value for mathematics and
science. It also found that the intervention indirectly influenced students’ perceived utility
value through mothers’ perceived utility value and conversations about the importance of
mathematics. In both of the findings, the effect of mother’s education level was a significant
predictor of perceived utility value of STEM courses. It is noteworthy to point out that the
participants of Harackiewicz and colleagues’ study were predominantly European American
(90%) with few non-White (10%) residents of the Milwaukee and Dane County areas of
Wisconsin. The student participants were U.S. high-school attendees and came from families
whose median income was above the national median income of two-income married couples.
Both mothers’ and fathers’ educational attainments, as calculated in years of education, were
15.42. Despite the empirical research findings demonstrating the benefits of utility-value
interventions, this study did not replicate the previous research findings, as the parentmediated utility-value intervention did not enhance middle-school Hispanic adolescents’
mathematics motivation, interest, and utility value of mathematics.
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There are several possible reasons for the lack of effectiveness of the current utilityvalue intervention in amelioration of the adolescents’ mathematics motivation. First, despite
the presumption that an academic intervention based on parental involvement may be
effective with Hispanic student populations due to Hispanic families retaining strong familism
values while undergoing acculturation (Sabogal et al., 1987), high family support might be
expressed differently when Hispanic parents engage in their adolescent’s academic life as
compared to their White non-Hispanic counterparts. For example, in an experimental study,
Harackiewicz and colleagues (2012) demonstrated that their utility-value intervention
mediated through parental involvement increased STEM motivation in a high-school nonHispanic student population. The nature of parental involvement must yet be determined as
very few studies examined the effects of utility-value and academic interventions with parents
of learners from Hispanic culture.
Second, empirical findings illustrate that the effects of experimental utility-value
interventions can be dependent on culture. For example, research studies by Shechter et al.
(2011) had implemented an external manipulation of utility value and examined its effects on
college students in order to establish cultural differences between East Asian learners and
Westerners on mathematics interest, achievement behavior, and motivation. It found that East
Asian participants gained most motivational benefits from a distal utility-value manipulation,
while Westerners benefited the most from a proximal utility-value intervention. Future
research is needed to assess motivational benefits that Hispanic participants can gain through
other utility-value interventions.
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Third, this study was initiated and conducted during the time when Hispanic
communities and families lived in distress and uncertainty caused by unfolding events
following the change in administration at the national level and news communicated in a
political arena and by Immigration and Customs Enforcement (ICE). This peculiar time in the
lives of many immigrants could have brought chaos and distraction to otherwise healthy
functioning families who care about and actively engage in their children’s academic lives,
thus contributing to the ineffectiveness of the utility-value intervention.
Fourth, in an experimental study, Harackiewicz and colleagues (2012) demonstrated
that their utility-value intervention mediated through parental involvement increased STEM
motivation in a high-school student population; however, it was the effect of mother’s
educational attainment that was found to be a significant predictor of perceived utility value
of STEM courses. Due to the nature of the sample, this study did not measure parent
participants’ education level, although the educational level of parents of children who attend
the school is presumably much lower than the educational level of parents in the
Harackiewicz and colleagues’ study. Therefore, the difference in parent participants’
educational attainment levels could explain the failure to replicate their findings.
Last, a couple of years before the study was conducted, the school district
implemented a new math curriculum, Eureka Math, for its elementary grades. The purpose of
initiating the new curriculum was to supply the elementary teachers with a comprehensive
curriculum that carefully sequences the mathematical progression of knowledge supported by
and aligned to the Common Core Standards. Although Eureka Math is valued for making
connections between mathematics and the real world, it can be seen as a demanding

67
curriculum as it places great emphasis on reading comprehension in order to problem solve.
The curriculum, which is divided into a set of modules for each grade level, is strictly based
on real-world application problems and requires a student to read, at times, extensive
descriptions of problems in order to solve them. Both teachers and students have found the
curriculum to be challenging to teach and learn. The year that this study was conducted,
Eureka Math became a mandatory curriculum for students in grades seven and eight who
were not enrolled in an Algebra course. During that school year, Eureka Math became a new
curriculum for many eighth-grade students and their teachers. This mandatory
implementation of Eureka Math imposed many challenges on teachers and their students, as
they had to adapt to a different way of learning mathematics. The most observable difficulty
lies in many students’ inability to understand the text that depicts a math problem. This is
particularly evident with minority students who use other languages outside the classroom
environment. Teachers have observed frequent frustration and lowered persistence in their
students’ behavior due to the perceived difficulty of the new curriculum. As a result, the
newly implemented math curriculum could have possibly offset the motivational benefits of
the utility-value intervention.
Additionally, the implementation of Eureka Math might have influenced student
participants’ perceived cost value, as this study found that there was a moderate main effect
for time, with both treatment groups showing an increase in perceived cost value of
mathematics across the two time periods. The difficulty of the curriculum for the students
might have led them to rate mathematics as having higher cost. Another possible explanation
for the increase in the perceived cost value is the eighth-grade students’ anticipation to begin
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their high-school education in next few months. As eighth-grade teachers frequently observe,
when the school year nears to its final weeks and days, eighth-grade students are often
preoccupied with plans of becoming a high-school student and caring less about their
remaining time at their current middle schools.
No prior research has been identified to report effects of a utility-value intervention on
perceptions of cost. Also, there is limited empirical research addressing the role of perceived
cost on academic motivation (Flake et al., 2015). The results of this experimental study
demonstrated that participation in the utility-value intervention did not influence middleschool Hispanic students’ perceived cost value of mathematics as compared to the control
group.
Students’ Learning Outcomes
Results of this study further indicate that participation in the utility intervention did
not improve adolescents’ mathematics learning outcomes as compared to the control group.
This finding is not unexpected due the unchanged mathematics motivation of adolescents who
participated in the utility-value intervention. Prior research, conducted on predominantly nonHispanic White participants, has shown that valuing of mathematics can predict performance
in the subject (Eccles et al., 1983; Hulleman et al., 2010; Hulleman & Harackiewicz, 2009a;
Wigfield et al., 2004; Yurt, 2015). As the present utility-value intervention did not enhance
participants’ valuing of mathematics, it is rational to assume that the learning outcomes in
mathematics would not be improved.
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The increase in perceived cost value of mathematics for both the control and
experimental group was offset by improvement in grades. This study found that there was a
large main effect for time, with both groups of participants showing an increase in
mathematics learning outcomes across the two time periods. This outcome could possibly be
explained by varying difficulty levels of the curriculum in both semesters. Also, recent
school district’s implementation of Standards Based Grading, which constitutes a new grading
policy in the district’s math classrooms, allows students to retest their mathematical skills and
knowledge in order to show their mastery in the subject. The retesting policy creates
opportunities for students to improve their grades on tests, which students often engage in as
the school year nears to its end in hope of improving their overall mathematics grades.
The treatment groups’ increase in perceived cost value and improvement in
mathematics grades spark interest as prior empirical studies had indicated that perceived cost
may have a direct and indirect effects on mathematics performance (Yurt, 2015) and
perceived cost value had been found to be negatively correlated to academic performance
(Flake et al., 2015). This study indicates a rather positive relationship between adolescents’
perceived cost and learning outcomes in mathematics. This finding suggests a topic that
could be investigated in subsequent studies.
Parent-Adolescent Conversations About the Value of Mathematics
This study’s findings suggest that the utility-value intervention had no statistically
significant effect on the frequency of parent-adolescent conversations about the value of
mathematics and no statistically significant effect on exposure to treatment resources (e.g.,
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intervention and control group brochures). These findings suggest that the utility-value
intervention did not promote parents-adolescent communication about the importance of
mathematics and did not promote parents’ involvement in their children’s valuing of
mathematics.
There are several possible reasons for the lack of effectiveness of the intervention
resources in promotion of the parent-adolescent interactions about the value of mathematics.
First, the content of the resources (i.e., “Helping Your Teen Discover the Importance of
Math” brochure, Math Matters website, and Facebook parent groups) did not convince parents
to initiate conversations with their adolescents about the importance of mathematics. We can
exclude parents’ inability to understand the materials as a possible underlying variable as all
the intervention resources were presented to parents in both the English and Spanish
language, giving them a choice of resources they wanted to use.
Second, parent participants might have not utilized the resources that they were
provided with during the intervention process. Due to parents’ low participation in the survey
(only two parents submitted responses to the survey) which was administered at the
completion of the experimental study, the researcher was unable to measure parents’ reports
of their use of treatment resources. Math Matters Facebook parent groups were the only
resource that provided specific usage data in regards to the number of parents who became
members of the two groups and reacted to the Facebook posts. According to that data, five
parent participants became members of Math Matter Facebook parent groups during the
course of the intervention. The data indicate that a very small portion of the parent
participants expressed the need to use that resource. It is possible that parents who did not
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join the Facebook parent groups viewed the messages about the value of mathematics;
however, there is not a way to determine this possibility. Regarding the use of the Math
Matters website, it is also difficult to determine how many parents viewed and used the
website to learn about the importance of mathematics in their adolescents’ lives. The website
analytics indicate that there were 588 pageviews of the Math Matters website, with 279
unique pageviews. Based on this data, it is impossible to gauge the number of different
parents who accessed the website and how frequently they viewed the website.
Finally, the peculiar political immigration issues that were emerging during the time of
the intervention could have also influenced the parents’ engagement and willingness to fully
participate in the intervention. This time of turmoil and worry about the safety and future of
Hispanic families could have reduced the parents’ attention to the research and lessen their
engagement with the resources.
Limitations and Future Research
This study has several limitations that could be addressed by future research. The
study used a smaller sample (n = 76) than what was initially anticipated before the onset of
the intervention. Also, majority of the sample participants (n = 69) came from a lower
income family, as based on student participation in a free or reduced school lunch program.
While this sampling bias was not intentional, the sample used in this study reflected the
demographic characteristics of Hispanic students living within the school district boundaries.
Future research could benefit from increasing a sample size and heterogeneity of
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socioeconomic status of Hispanic participants, thus generating results from utility-value
interventions that can be generalized to the targeted population.
Another limitation of this study is the lack of available data that could potentially help
identify additional trends and meaningful relationships of the utility-value intervention results.
This study did not intend to obtain specific demographic information from the participants
due to the sensitive nature of some questions as perceived by the targeted population.
Questions measuring parents’ educational level, household income, and marital status of
students’ parents were not used during this intervention. Additionally, although the
experimental study intended to collect intervention resource usage data from parent
participants, the low participation of parents in the online survey made it impossible to draw
additional meaningful relationships and gain a more comprehensive understanding of the
utility value intervention results. Also, this study did not measure pre- and postintervention
parents’ perceived utility value of mathematics. Harackiewicz et al (2012) measured parents’
perceived utility value during their experimental test of a utility-value intervention and they
concluded that both mothers’ educational attainment and preintervention perceived utility
values of STEM courses for their child had an influence on students’ perceptions of the utility
value of mathematics and science for their future. Future studies should consider seeking
more responsive means of encouraging Hispanic parents to become active research
participants, as well as implementing utility-value interventions that would collect relevant
data from parent participants.
Finally, the majority of the data collected in this study was obtained through the
administration of Likert-scale surveys and other self-report instruments. These type of
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surveys carry a possibility of measurement errors due to a potential bias associated with selfreported data. Although each self-report item undergoes a reliability check, there is always
some subjectivity on the part of the participant who completes a self-report scale.
Future research should also examine the effects of long-term utility-value
interventions on Hispanic student population. This study designed an experiment that lasted
approximately four months. Harackiewicz and colleagues (2012), whose utility-value
intervention yielded positive changes in mothers’ and students’ perceptions of utility value for
mathematics and science, was part of a longitudinal study and was administered over a 15month period. The length of a utility-value intervention may play a role in the effectiveness
of motivational interventions in an academic setting with Hispanic population.
Concluding Remarks
This study attempted to fill a void in empirical research by extending a utility-value
intervention to middle-school Hispanic adolescents and their parents, as very few studies have
addressed the impact of utility-value interventions on mathematics motivation for learners
with Hispanic cultural background. Despite previous positive outcomes of utility-value
interventions with non-Hispanic White populations, this experimental test did not promote
mathematics motivation of Hispanic students, did not increase the frequency of parentadolescent conversations about the value of mathematics, and did not enhance students’
learning outcomes in the subject. On the other hand, the study created a foundation for future
academic interventions that may be undertaken to find effective ways to motivate adolescents
of a Hispanic decent. Additionally, this study spreads awareness of the existing gap in the
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literature and the urgent need for a continuation of motivational interventions among minority
students who comprise a significant percentage of a student body in American classrooms.
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APPENDIX A
MATHEMATICS VALUE SCALE (PRE AND POST)
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Your Student ID: ____________________________________

Class Period: __________

Mathematics Value Scale (MVS)
Your thinking about Mathematics
For these statements and questions, tell us how you feel about it by circling
the answer that is most true for you – not what anyone else thinks. There
are no right or wrong answers. We just want to know what you think.

1. I've always been fascinated by math.
1

2

3

Strongly
disagree

4

5

6

7

Neither
disagree
nor agree

Strongly
agree

2. I'm really excited about learning mathematics.
1

2

3

Strongly
disagree

4

5

6

7

Neither
disagree
nor agree

Strongly
agree

3. I'm really looking forward to learning new things in mathematics.
1
Strongly
disagree

2

3

4
Neither
disagree
nor agree

5

6

7
Strongly
agree
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4. I like to take mathematics classes because I'm really interested in math.
1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

5. I think what we are studying in mathematics class is useful to know.
1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

6. I can see how what I learn from mathematics applies to life.
1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

7. Mathematics is important for my future.
1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

8. It is important to understand math to get a good job.
1
Strongly
disagree

2

3

4
Neither
disagree
nor agree

5

6

7
Strongly
agree
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9. This class is too much work.
1

2

3

4

5

6

Neither
disagree
nor agree

Strongly
disagree

7
Strongly
agree

10. Because of other things that I do, I don’t have time to put into this class.
1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

11. I am concerned that I have to give up a lot to do well in math.
1

2

3

4

5

6

Neither
disagree
nor agree

Strongly
disagree

7
Strongly
agree

12. I am concerned that I won’t be able to handle the stress that goes along
with my mathematics class.
1

2

3

4

5

6

Neither
disagree
nor agree

Strongly
disagree

7
Strongly
agree

13. How well do you expect to do in mathematics this school year?
1

2

3

4

5

Not at all
well

6

7
Very well

Thank you for your participation.

APPENDIX B
MATHEMATICS VALUE SCALE (ITEM LABELS ADDED)
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Your Student ID: __________________________________

Class Period: __________

Mathematics Value Scale (MVS)
Your thinking about Mathematics
For these statements and questions, tell us how you feel about it by circling
the answer that is most true for you – not what anyone else thinks. There
are no right or wrong answers. We just want to know what you think.
1. I've always been fascinated by math. Intrinsic value item
1

2

3

Strongly
disagree

4

5

6

7

Neither
disagree
nor agree

Strongly
agree

2. I'm really excited about learning mathematics. Intrinsic value item;
1

2

3

Strongly
disagree

4

5

6

7

Neither
disagree
nor agree

Strongly
agree

3. I'm really looking forward to learning new things in mathematics.
Intrinsic value item;
1
Strongly
disagree

2

3

4
Neither
disagree
nor agree

5

6

7
Strongly
agree
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4. I like to take mathematics classes because I'm really interested in math.
Intrinsic value item;
1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

5. I think what we are studying in mathematics class is useful to know. Utility
value item;
1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

6. I can see how what I learn from mathematics applies to life. Utility value
item;
1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

7. Mathematics is important for my future. Utility value item;
1
Strongly
disagree

2

3

4
Neither
disagree
nor agree

5

6

7
Strongly
agree
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8. It is important to understand math to get a good job. Utility value item;
1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

9. This class is too much work. Task effort cost value item;
1

2

3

4

5

6

Neither
disagree
nor agree

Strongly
disagree

7
Strongly
agree

10. Because of other things that I do, I don’t have time to put into this class.
Outside effort cost value item;
1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

11. I have to give up a lot to do well in my math class. Opportunity cost value
item;
1

2

3

4

5

6

Neither
disagree
nor agree

Strongly
disagree

7
Strongly
agree

12. I worry too much about my mathematics class. Emotional cost value item;
1
Strongly
disagree

2

3

4
Neither
disagree
nor agree

5

6

7
Strongly
agree
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13. How well do you expect to do in mathematics this school year?
Expectancy item;
1
Not at all
well

2

3

4

5

6

7
Very well

APPENDIX C
STUDENT SURVEY: CONVERSATIONS WITH PARENTS/GUARDIANS SCALE
(POST)
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Student Survey: Conversations with Parents/Guardians Scale
Your Student ID: ____________________________________

Class Period: _________

Please select only one answer by circling one of the seven responses for each of the
first three items.
1. I have talked to my parents/guardians about the importance of mathematics
more this school semester than during the previous school semester.

1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

2. This school semester, I have had more conversations with my parents/guardians
about how useful mathematics is in my life than during previous school
semesters.

1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

3. During this school semester, I have talked with my parents/guardians about how
math courses are important for my future.

1

2

3

4

5

6

Not at all

7
A lot

4. Have you seen the brochure or used the website resources that were shared with
your parents/guardians during this research?
YES _____________

NO _____________
Thank you for your participation.
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(POST- ONLINE; EXPERIMENTAL GROUP ONLY)
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Parent Survey: Conversations with Adolescents Questionnaire (Post-Online)
1. Did you receive the Helping Your Teen Discover the Importance of Math
brochure?
YES ________
NO________
2. Did you visit the Math Matters website?
YES ________

NO________

3. Did you view Math Matters/Math Matters Español Facebook posts?
YES ________

NO________

4. I have used the Helping Your Teen Discover the Importance of Math brochure in
my interactions with my child.

1

2

3

4

5

6

Not at all

7
A lot

5. I have used Math Matters website in my interactions with my child.

1

2

3

4

5

6

Not at all

7
A lot

6. I have used Math Matters/Math Matters Español Facebook posts in my
interactions with my child.

1
Not at all

2

3

4

5

6

7
A lot
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7. The brochure was useful in my conversations with my child about the importance
of mathematics courses in my child’s life.

1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

8. The website was useful in my conversations with my child about the importance
of mathematics courses in my child’s life.

1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

9. The Facebook posts were useful in my conversations with my child about the
importance of mathematics courses in child’s life.

1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

10. The brochure helped me understand how math relates to my child’s future.

1
Strongly
disagree

2

3

4
Neither
disagree
nor agree

5

6

7
Strongly
agree
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11. The website helped me understand how math relate to my child’s future.

1

2

3

Strongly
disagree

4

5

6

Neither
disagree
nor agree

7
Strongly
agree

12. The Facebook posts helped me understand how math relates to my child’s future.

1
Strongly
disagree

2

3

4

5

Neither
disagree
nor agree

Thank you for your participation.

6

7
Strongly
agree
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Your student ID ____________________________________
(e.g., 100038560)

Class Period __________

Student Survey (Pre)
I. Background (please circle your answer)
1. What is your gender?
Male………………….....

1

Female………………......

2

2. What is your age? ________
3. Which best describes you?
(Circle all that apply)
Asian or Pacific Islander................................................... 1
Hispanic, regardless of race.............................................. 2
Black, not of Hispanic origin........................................... 3
White, not of Hispanic origin........................................... 4
American Indian or Alaskan Native.................................. 5
4. What language do you use with your family for daily conversations?
a. English………………………………………………………. 1
b. Spanish…………………………………………………….. 2
c.

Other (specify the language) ___________________________

5. How frequently do your parents talk to you about the importance of mathematics in your life?
a. Never …………………………………………………… 1
b. Rarely…………………………………………………… 2
c.

Sometimes……………………………………………. 3

d. Frequently……………………………………………. 4
e. Very Often…………………………………………….. 5

96
6. Who in your family has a Facebook account?

(Circle all that apply)

a. Mother/Female Guardian
b. Father/Male Guardian
c.

Sibling

d. Myself
e. I don’t know

Thank you for your participation.

APPENDIX F
INFORMATION ABOUT YOUR CHILD’S MATH CLASS
(ENGLISH BROCHURE FOR CONTROL GROUP)
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